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Specification 

1. Title of the Device: 

Operating apparatus using speech recognition for rotary 
snowplow 

2. Claim of Utility Model: 

An operating apparatus using speech recognition for rotary 
snowplow, with no use of an operation lever, in terms of 
opening/closing of a cap of the snow removal apparatus, rotation 
of a shooter of the snow removal apparatus, extending/contracting 
of the shooter, rotation of a blower of the snow removal apparatus , 
and various movement of the snow removal apparatus such as moving 
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up and down, tilting, and chipping back. 

3. Detailed Explanation of the Device: 
A. Purpose of the Device: 

a) Field of Industrial Application: 

The present device relates to an Operating apparatus using 
speech recognition for rotary snowplow. 

b) Prior Art and Problems to be Solved: 

Referring now to FIG. 2, recent rotary snowplows have an 
operation device with a plurality of operation levers 18 to 
operate the snow removal apparatus. An operator selects- one 
operation lever 18 corresponding to an actuator that activates 
a desired function of the snow removal apparatus. The selected 
operation lever 18 is tilted to drive the actuator on the snow 
removal apparatus. During snow-removing operation, the 
operator is often very busy in steering the rotary snowplow and 
in controlling a velocity lever to obtain a driving speed 
appropriate for the amount of snow, which forms a load on the 
snow removal apparatus . Further, when removing snow in an urban 
area, and also when piling removed snow onto the bed of a truck, 
it is necessary for the operator to operate several operation 
levers 18 frequently, and sometimes concurrently, in such a way 
that the removed snow is blown to pile at a precise position. 
It is difficult for only one operator to carry out such complicated 
snow removal operations while driving the rotary snowplow. 
Accordingly, an assistant operator has to ride in the rotary 
snowplow to carry out the snow removal operation. In that case, 
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the assistant operator must carry out the snow removal operation 
in synchronization with the driver (operator) of the rotary 
snowplow . In addition, it often happens that the rotary snowplow 
(vehicle) is stopped to complete the snow removal operation 
because the operation cannot be carried out in a sufficient speed. 
These facts have required skills and experiences from both the 
driver and the assistant operator of the rotary snowplow. 

B. Structure of the Device: 

a) Means for Solving the Problems: 

To solve the foregoing problems, the present device has 
been structured as follows. With the present operating 
apparatus, an operator can operate the snow removal apparatus 
of a rotary snowplow with speech instructions, without using 
operation levers 18. Further the present operating apparatus 
employs a computer that serves as a memory mechanism. Thus if 
the direction in which removed snow should be blown is previously 
stored in computer 3, the current direction can be changed into 
another, stored in computer 3, with a speech instruction of the 
operator, whenever the change is required (for example, when 
any blockage obstructs snow-blowing in the current direction) . 
With computer programs, it is also possible to execute various 
kinds of sequence control, such as the control of the attitude 
of the snowplow in operation and in traveling. 

b) Preferred Embodiment of the Device: 

FIG. 1 shows hydraulic circuitry of the present device. 
The reference number 7 designates an oil tank; the reference 
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number 6, an oil pump; the reference number 5, an electromagnetic 
flow rate controlling valve; the reference numbers 8 through 
12, electromagnetic directional control valve; the reference 
numbers 14 through 17, a hydraulic cylinder for opening/closing 
the cap, a hydraulic cylinder for expanding/contracting the 
shooter, a hydraulic cylinder for tilting the shooter, and a 
hydraulic cylinder for rotating the blower, respectively; and 
the reference number 13, a hydraulic motor for turning the seat . 
Electromagnetic flow rate controlling valve 5 adjusts an 
electromagnetic flow to control the speed of an actuator . Speech 
recognition device 1 stores terms corresponding to certain 
operations of the snow removal apparatus. Those terms are 
previously input through microphone 2 in the form of voice sound . 
During a snow removal operation, the operator utters a term 
corresponding to desired behavior of the snow removal apparatus . 
The term input through microphone 2 is then compared with all 
the registered terms stored in speech recognition device 1 so 
as to find the one that matches the input term. An operation 
signal corresponding to the registered term thus selected is 
output to computer 3. Upon receipt of the operation signal, 
computer 3 executes a program to process the operation signal 
input from speech recognition device 1, and operates the 
electromagnetic flow rate operating valve and each 
electromagnetic flow direction switching valve via interface 
4 . 



C. Effects of the Device: 
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A thus-structured operation apparatus using speech 
recognition allows an operator to control the snow removal 
apparatus with speech instructions. The operator utters 
commands to operate to: open/close the cap; expand/contract the 
shooter; rotate the shooter; rotate the blower; and move up/down 
or tilt the snow removal apparatus . With a conventional device, 
such operations have ever been controlled by an operator using 
multiple levers in an operator's cab, of which levers are 
associated with actuators. With the present device, the 
operator can concentrate on the steering and the controlling 
of the speed of the rotary snowplow, without being annoyed by 
the troublesome controlling of the multiple levers . As a result, 
the case will be eliminated where the vehicle must stop to complete 
the snow removal operation because of the delay in changing the 
direction in which snow is blown out, so that the efficiency 
of the snow removal operation is improved. Further, since the 
present device employs a computer for operating the speech 
recognition device and the hydraulic valves of the snow removal 
apparatus, it is possible to add the following functions with 
ease . During a snow removal operation, if any blockage prevents 
removed snow from being blown out in the current direction, the 
direction must be changed, for example, toward the front. In 
such a case, since the present device has a memory storing the 
directions in which removed snow is to be blown out, it is possible 
for the operator to change the current direction into another, 
which is held in the memory, with a speech instruction, and back 
again, so that snow is removed safely and efficiently. 
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As to other manual operations having nothing to do with snow 
removal, such as pulling the shooter down at the time the rotary 
snowplow goes into an out-of -operation mode, in which the vehicle 
drives without executing a snow removal operation, a computer 
program can permit substitution of sequence operations for those 
manual operations, so that such operations are also controlled 
with speech instructions. For example, when the snow-blowing 
apparatus goes into the out-of -operation mode, the following 
processes have been normally performed step by step: fully 
opening cap 19; contracting the shooter; rotating the shooter 
in such a way that the stopper engages properly and that blower 
case 20 comes right; and pulling the shooter down. If the 
processes are performed out of order, there has been the 
possibility that the shooter is damaged. With the present device, 
however, the above steps are carried out as a sequence, following 
a computer program, and the steps are activated with a speech 
instruction, so that complicated operations of multiple levers 
can be eliminated, and that probable breakage due to the 
operator's misoperation can be prevented. The same goes for 
the case the rotary snowplow moves from the out-of -operation 
mode into an operation mode . In consequence, the present device 
is advantageous in that it increases the efficiency of the snow 
removal operation, and that it eliminates the possibility of 
an operator's misoperation. 

4. Brief Description of the Drawings: 

FIG. 1 shows hydraulic circuitry of the present device. 
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FIG. 2 illustrates a structure of a conventional snow-blowing 
apparatus. FIG. 3 shows a front view of the snow-blowing 
apparatus when a rotary snowplow is in an out-of -operation mode . 

1... speech recognition device 

2. ..microphone 

3. ..computer 

4. ..interface 

5. ..electromagnetic flow rate controlling valve 
6. ..hydraulic pump 
7. ..oil tank 

8, 9, 10, 11, and 12. ..electromagnetic directional control 

valve 

13. ..hydraulic motor 

14, 15, 16, and 17. ..hydraulic cylinder 
18. ..operation lever 
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